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Part I.

Introduction

Purpose

1.0. The purpose of this manual is to
provide users with mandatory technical
criteria, field indicators and other sourc-
es of information, and recommended
methods to determine whether an area is
jurisdictional wetland or not, and to delineate the
upper boundary of these wetlands. The document
can be used to identify jurisdictional wetlands sub-
ject to Section 404 of the Clean Water Act and to
the "Swampbuster" provision of the Food Security
Act, or to identify vegetated wetlands in general for
the National Wetlands Inventory and other purpos-
es. The term "wetland” as used throughout this
manual refers to jurisdictional wetlands for use by
Federal agencies. This manual, therefore, provides
a single, consistent approach for identifying and
delineating wetlands from a multi-agency Federal
perspective.

Organization of the Manual

1.1. The manual is divided into four major parts:
Part I — Introduction, Part II — Mandatory Tech-
nical Criteria for Wetland Identification, Part IIT —
Field Indicators and Other Available Information,
and Part IV — Methods for Identification and De-
lineation of Wetlands. References, a glossary of
technical terms, and appendices are included at the
back of the manual.

Use of the Manual

1.2. The manual should be used for identification
and delineation of wetlands in the United States.
Emphasis for delineation is on the upper boundary
of wetlands (i.e., wetland-upland boundary) and
not on the lower boundary between wetlands and
other aquatic habitats. The technical criteria for
wetland identification presented in Part II are man-
datory, while the methods presented in Part IV are
recommended approaches. Alternative methods are

offered to provide users with a selection of meth-
ods that range from office determinations to de-
tailed field determinations. If the user departs from
these methods, the reasons for doing so should be
documented.

Background

1.3. At the Federal level, four agencies are princi-
pally involved with wetland identification and de-
lineation: Army Corps of Engineers (CE), Environ-
mental Protection Agency (EPA), Fish and Wildlife
Service (FWS), and Soil Conservation Service
(SCS). Each of these agencies have developed
techniques for identifying the limits of wetlands for
various purposes.

1.4. The CE and EPA are responsible for making
jurisdictional determinations of wetlands regulated
under Section 404 of the Clean Water Act (former-
ly known as the Federal Water Pollution Control
Act, 33 U.S.C. 1344). The CE also makes juris-
dictional determinations under Section 10 of the
Rivers and Harbors Act of 1899 (33 U.S.C. 403).
Under Section 404, the Secretary of the Army, act-
ing through the Chief of Engineers, is authorized to
issue permits for the discharge of dredged or fill
materials into the waters of the United States, in-
cluding wetlands, with program oversight by EPA.
The EPA has the authority to make final determina-
tions on the extent of Clean Water Act jurisdiction.
The CE also issues permits for filling, dredging,
and other construction in certain wetlands under
Section 10. Under authority of the Fish and Wild-
life Coordination Act, the FWS and the National
Marine Fisheries Service review applications for
these Federal permits and provide comments to the
CE on the environmental impacts of proposed
work. In addition, the FWS is conducting an in-
ventory of the Nation's wetlands and is producing
a series of National Wetlands Inventory maps for
the entire country. While the SCS has been in-
volved in wetland identification since 1956, it has
recently become more deeply involved in wetland
determinations through the "Swampbuster" provi-
sion of the Food Security Act of 1985.

1.5. The CE and EPA have developed technical
manuals for identifying and delineating wetlands
subject to Section 404 (Environmental Laboratory
1987 and Sipple 1988, respectively). The SCS has
developed procedures for identifying wetlands for




compliance with "Swampbuster." While it has no
formal method for delineating wetland boundaries,
the FWS has established guidelines for identifying
wetlands in the form of its official wetland classifi-
cation system report (Cowardin, et al. 1979).

1.6. In early 1988, the CE and EPA resumed pre-
vious discussions on the possibilities of merging
their manuals into a single document, since both
manuals were produced in support of Section 404
of the Clean Water Act. At that time, it was recom-
mended that the FWS and SCS be invited to partic-
ipate in the talks to take advantage of their technical
expertise in wetlands and to discuss the possibili-
ties of a joint interagency wetland identification
manual. On May 19-20, 1988, the first meeting
was held in Washington, D.C., to discuss technical
differences between the CE and EPA manuals. Af-
ter the meeting, it was decided that a second meet-
ing should be held to resolve technical issues and
to attempt to merge the two manuals and possibly
develop an interagency manual for the four agen-
cies. This meeting was held on August 29-31,
1988, at Harpers Ferry, West Virginia. Each of the
four Federal agencies (CE, EPA, FWS, and SCS)
was represented by three persons, with outside fa-
cilitators moderating the session. During the three-
day meeting, the four agencies reached agreement
on the technical criteria for identifying and delineat-
ing wetlands and agreed to merge the existing pub-
lished methods (CE, EPA, and SCS) into a single
wetland delineation manual. A draft combined
manual was prepared, and then reviewed by the in-
teragency group. On January 10, 1989, the manual
was formally adopted by the four agencies as the
recommended manual for identifying and delineat-
ing wetlands in the United States.

Federal Wetland Definitions

1.7. Several definitions have been formulated at
the Federal level to define "wetland" for various
laws, regulations, and programs. These major Fed-
eral definitions are cited below in reference to their
guiding document along with a few comments on
their key elements.

Section 404 of the Clean Water Act

1.8. The following definition of wetland is the reg-
ulatory definition used by the EPA and CE for ad-
ministering the Section 404 permit program:

Those areas that are inundated or saturated
by surface or groundwater at a frequency
and duration sufficient to support, and that
under normal circumstances do support, a
prevalence of vegetation typically adapted
for life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs,
and similar areas.

(EPA, 40 CFR 230.3 and CE, 33 CFR 328.3)

1.9. This definition emphasizes hydrology, vegeta-
tion, and saturated soils. The Section 404 regula-
tions also deal with other "waters of the United
States" such as open water areas, mud flats, coral
reefs, riffle and pool complexes, vegetated shal-
lows, and other aquatic habitats.

Food Security Act of 1985

1.10. The following wetland definition is used by
the SCS for identifying wetlands on agricultural
land in assessing farmer eligibility for U.S. Depart-
ment of Agriculture program benefits under the
"Swampbuster” provision of this Act:

Wetlands are defined as areas that have a
predominance of hydric soils and that are in-
undated or saturated by surface or ground
water at a frequency and duration sufficient
to support, and under normal circumstances
do support, a prevalence of hydrophytic
vegetation typically adapted for life in satu-
rated soil conditions, except lands in Alaska
identified as having a high potential for agri-
cultural development and a predominance of
permafrost soils.*

(National Food Security Act Manual, 1988)
*Special Note: The Emergency Wetlands Resources

Act of 1986 also contains this definition, but with-
out the exception for Alaska.




1.11. This definition specifies hydrology, hydro-
phytic vegetation, and hydric soils. Any area that
meets the hydric soil criteria (defined by the Na-
tional Technical Committee for Hydric Soils) is
considered to have a predominance of hydric soils.
The definition also makes a geographic exclusion
for Alaska, so that wetlands in Alaska with a high
potential for agricultural development and a pre-
dominance of permafrost soils are exempt from the
requirements of the Act.

Fish and Wildlife Service's Wetland Clas-
sification System

1.12. The FWS in cooperation with other Federal
agencies, State agencies, and private organizations
and individuals developed a wetland definition for
conducting an inventory of the Nation's wetlands.
This definition was published in the FWS's publi-
cation "Classification of Wetlands and Deepwater
I;Igabgi;ats of the United States" (Cowardin, et al.
79):

Wetlands are lands transitional between ter-
restrial and aquatic systems where the water
table is usually at or near the surface or the
land is covered by shallow water. For pur-
poses of this classification wetlands must
have one or more of the following three at-
tributes: (1) at least periodically, the land
supports predominantly hydrophytes, (2)
the substrate is predominantly undrained

hydric soil, and (3) the substrate is nonsoil
and is saturated with water or covered by
shallow water at some time during the
growing season of each year.

1.13. This definition includes both vegetated and
nonvegetated wetlands, recognizing that some
types of wetlands lack vegetation (e.g., mud flats,
sand flats, rocky shores, gravel beaches, and sand
bars). The classification system also defines "deep-
water habitats" as "permanently flooded lands lying
below the deepwater boundary of wetlands." Deep-
water habitats include estuarine and marine aquatic
beds (similar to "vegetated shallows" of Section
404). Open waters below extreme low water at
spring tides in salt and brackish tidal areas and usu-
ally below 6.6 feet in inland areas and freshwater
tidal areas are also included in deepwater habitats.

Summary of Federal Definitions

1.14. The CE, EPA, and SCS wetland definitions
include only areas that are vegetated under normal
circumstances, while the FWS definition encom-
passes both vegetated and nonvegetated areas. Ex-
cept for the FWS inclusion of nonvegetated areas
as wetlands and the exemption for Alaska in the
SCS definition, all four wetland definitions are
conceptually the same; they all include three basic
elements - hydrology, vegetation, and soils - for
identifying wetlands.







Part Il.

Mandatory Technical
Criteria for Wetland
ldentification

2.0. Wetlands possess three essential
characteristics: (1) hydrophytic vegeta-
tion, (2) hydric soils, and (3) wetland
hydrology, which is the driving force
creating all wetlands. These characteristics and their
technical criteria for identification purposes are de-
scribed in the following sections. The three techni-
cal criteria specified are mandatory and must all be
met for an area to be identified as wetland. There-
fore, areas that meet these criteria are wetlands.

Hydrophytic Vegetation

2.1. For purposes of this manual, hydrophytic
vegetation is defined as macrophytic plant life
growing in water, soil or on a substrate that is at
least periodically deficient in oxygen as a result of
excessive water content. Nearly 7,000 vascular
plant species have been found growing in U.S.
wetlands (Reed 1988). Out of these, only about 27
percent are "obligate wetland" species that nearly
always occur in wetlands under natural conditions.
This means that the majority of plant species grow-
ing in wetlands also grow in nonwetlands in vary-
ing degrees.

2.2. The FWS in cooperation with CE, EPA, and
SCS has published the "National List of Plant Spe-
cies That Occur in Wetlands" from a review of the
scientific literature and review by wetland experts
and botanists (Reed 1988). The list separates vas-
cular plants into four basic groups, commonly
called "wetland indicator status," based on a plant
species' frequency of occurrence in wetlands: (1)
obligate wetland plants (OBL) that occur almost al-
ways (estimated probability >99%) in wetlands un-
der naturai conditions; (2) facultative wetland plants
(FACW) that usually occur in wetlands (estimated
probability 67-99%), but occasionally are found in
nonwetlands; (3) facultative plants (FAC) that are
equally likely to occur in wetlands or nonwetlands
(estimated probability 34-66%); and (4) facultative

upland plants (FACU) that usually occur in non-
wetlands (estimated probability 67-99%), but occa-
sionally are found in wetlands (estimated probabili-
ty 1-33%). If a species occurs almost always
(estimated probability >99%) in nonwetlands under
natural conditions, it is considered an obligate up-
land plant (UPL). These latter plants do not usually
appear on the wetland plant list; they are listed only
when found in wetlands with a higher probability
in one region of the country. If a species is not on
the list, it is presumed to be an obligate upland
plant. The "National List of Plant Species That Oc-
cur in Wetlands" has been subdivided into regional
and state lists. There is a formal procedure to peti-
tion the interagency plant review committee for
making additions, deletions, and changes in indica-
tor status. Since the lists are periodically updated,
the U.S. Fish and Wildlife Service should be con-
tacted to be sure that the most current version is be-
ing used for wetland determinations. The appropri-
ate plant list for a specific geographic region should
be used when making a wetland determination and
evaluating whether the following hydrophytic veg-
etation criterion is satisfied.

Hydrophytic Vegetation Criterion

2.3. An area has hydrophytic vegetation
when, under normal circumstances: (1)
more than 50 percent of the composition
of the dominant species from all strata are
obligate wetland (OBL), facultative wet-
land (FACW), and/or facultative (FAC)
species, or (2) a frequency analysis of all
species within the community yields a
prevalence index value of less than 3.0
(where OBL = 1.0, FACW = 2.0, FAC =
3.0, FACU = 4.0, and UPL = 5.0). CAU-
TION: When a plant community has less
than or equal to 50 percent of the domi-
nant species from all strata represented by
OBL, FACW, and/or FAC species, or a
frequency analysis of all species within
the community yields a prevalence index
value of greater than or equal to 3.0, and
hydric soils and wetland hydrology are
present, the area also has hydrophytic
vegetation. (Note: These areas are consid-
ered problem area wetlands.)

2.4. For each stratum (e.g., tree, shrub,
and herb) in the plant community, domi-
nant species are the most abundant plant
species (when ranked in descending order




of abundance and cumulatively totaled)
that immediately exceed 50 percent of the
total dominance measure (e.g., basal area
or areal coverage) for the stratum, plus
any additional species comprising 20 per-
cent or more of the total dominance meas-
ure for the stratum. All dominants are
treated equally in determining the presence
of hydrophytic vegetation.

2.5. (Note: The "National List of Plant Species
that Occur in Wetlands" uses a plus (+) signor a
minus (-) sign to specify a higher or lower portion
of a particular wetland indicator frequency for the
three facultative-type indicators; for purposes of
identifying hydrophytic vegetation according to this
manual, however, FACW+, FACW-, FAC+, and
FAC are included as FACW and FAC, respective-
ly, in the hydrophytic vegetation criterion.)

Hydric Soils

2.6. Hydric soils are defined as soils that are satu-
rated, flooded, or ponded long enough during the
growing season to develop anaerobic conditions in
the upper part (U.S.D.A. Soil Conservation Serv-
ice 1987). In general, hydric soils are flooded,
ponded, or saturated for usually one week or more
during the period when soil temperatures are above
biologic zero 41° F as defined by "Soil Taxonomy"
(U.S.D.A. Soil Survey Staff 1975). These soils
usually support hydrophytic vegetation. The Na-
tional Technical Committee for Hydric Soils has
developed criteria for hydric soils and a list of the
Nation's hydric soils (U.S.D.A. Soil Conservation
Service 1987). (Note: Caution must be exercised in
using the hydric soils list for determining the pres-
ence of hydric soil at specific sites; see p. 12.)

Hydric Soil Criterion

2.7. An area has hydric soils when the
National Technical Committee for Hydric
Soils (NTCHS) criteria for hydric soils
are met,

NTCHS Criteria for Hydric Soils
(U.S.D.A. Soil Conservation Service
1987):

"1. All Histosols except Folists; or

2. Soils in Aquic suborders, Aquic sub-
groups, Albolls suborder, Salorthids
great group, or Pell great groups of
Vertisols that are:

a. somewhat poorly drained and have
water table less than 0.5 feet from
the surface for a significant period
(usually a week or more) during
the growing season, or

b. poorly drained or very poorly
drained and have either:

(1) water table at less than 1.0
feet from the surface for a sig-
nificant period (usually a week
or more) during the growing
season if permeability is equal
to or greater than 6.0 inches/
hour in all layers within 20
inches, or

(2) water table at less than 1.5
feet from the surface for a sig-
nificant period (usually a week
or more) during the growing
season if permeability is less
than 6.0 inches/hour in any
layer within 20 inches; or

3. Soils that are ponded for long dura=-
tion or very long duration during the
growing season; or

4. Soils that are frequently flooded for
long duration or very long duration
during the growing season."

(Note: Long duration is defined as inundation for a
single event that ranges from seven days to one
month; very long duration is defined as inundation
for a single event that is greater than one month, fre-
quently flooded is defined as flooding likely to occur
often under usual weather conditions - more than 50
percent chance of flooding in any year or more than
50 times in 100 years. Other technical terms in the
NTCHS criteria for hydric soils are generally de-
fined in the glossary.)




Wetland Hydrology

2.8. Permanent or periodic inundation, or soil sat-
uration to the surface, at least seasonally, are the
driving forces behind wetland formation. The pres-
ence of water for a week or more during the grow-
ing season typically creates anaerobic conditions in
the soil, which affect the types of plants that can
grow and the types of soils that develop. Numer-
ous factors influence the wetness of an area, in-
cluding precipitation, stratigraphy, topography,
soil permeability, and plant cover. All wetlands
usually have at least a seasonal abundance of wa-
ter. This water may come from direct precipitation,
overbank flooding, surface water runoff due to
precipitation or snow melt, ground water dis-
charge, or tidal flooding. The frequency and dura-
tion of inundation and soil saturation vary widely
from permanent flooding or saturation to irregular
flooding or saturation. Of the three technical criteria
for wetland identification, wetland hydrology is of-
ten the least exact and most difficult to establish in
the field, due largely to annual, seasonal, and daily
fluctuations.

Wetland Hydrology Criterion

2.9. An area has wetland hydrology when
saturated to the surface or inundated at
some point in time during an average rain-
fall year, as defined below:

1. Saturation to the surface normally
occurs when soils in the following
natural drainage classes meet the
following conditions:

A. In somewhat poorly drained
mineral soils, the water table is
less than 0.5 feet from the sur-
face for usually one week or
more during the growing season;
or

B. In low permeability (<6.0 inch-
es/hour), poorly drained or very
poorly drained mineral soils, the
water table is less than 1.5 feet
from the surface for usually one
week or more during the grow-
ing season; or

C. In more permeable (> 6.0 inch-
es/hour), poorly drained or very
poorly drained mineral soils, the
water table is less than 1.0 feet
from the surface for usually one
week or more during the grow-
ing season; or

D. In poorly drained or very poorly
drained organic soils, the water
table is usually at a depth where
saturation to the surface occurs
more than rarely. (Note: Organic
soils that are cropped are often
drained, yet the water table is
closely managed to minimize ox-
idation of organic matter; these
soils often retain their hydric
characteristics and if so, meet
the wetland hydrology
criterion.)

2. An area is inundated at some time if
ponded or frequently flooded with
surface water for one week or more
during the growing season.

(Note: An area saturated for a week during the
growing season, especially early in the growing
season, is not necessarily a wetland. However, in
the vast majority of cases, an area that meets the
NTCHS criteria for hydric soil is a wetland.)

Summary

2.10. The technical criteria are mandatory and
must be satisfied in making a wetland determina-
tion. Areas that meet the NTCHS hydric soil crite-
ria and under normal circumstances support hydro-
phytic vegetation are wetlands. Field indicators and
other information provide direct and indirect evi-
dence for determining whether or not each of the
three criteria are met. Sound professional judge-
ment should be used in interpreting these data to
make a wetland determination. It must be kept in
mind that exceptional and rare cases are possibili-
ties that may call any generally sound principle into
question.







Part Il

Field Indicators and
Other Available
Information

3.0. When conducting a field inspec-
tion to make a wetland determination,
the three identification criteria, listed in
Part II of this manual, alone may not
provide enough information for users to
document whether or not the criteria
themselves (i.e., hydrophytic vegetation, hydric
soils, and wetland hydrology) are met. Various
physical properties or other signs can be readily
observed in the field to determine whether the three
wetland identification criteria are satisfied. Besides
these field indicators, good baseline information
may be available from site-specific studies, pub-
lished reports, or other written material on wet-
lands. In the following sections, field indicators
and primary sources of information for each of the
three criteria are presented to help the user identify
wetlands.

Hydrophytic Vegetation

3.1. All plants growing in wetlands have adapted
in one way or another to life in permanently or per-
iodically inundated or saturated soils. Some plants
have developed structural or morphological adapta-
tions to inundation or saturation. These features,
while indicative of hydrophytic vegetation, are
used as indicators of wetland hydrology in this
manual, since they are a response to inundation and
soil saturation. Probably all plants growing in wet-
lands possess physiological mechanisms to cope
with prolonged periods of anaerobic soil condi-
tions. Because they are not observable in the field,
physiological and reproductive adaptations are not
included in this manual.

3.2, Persons making wetland determinations
should be able to identify at least the dominant wet-
land plants in each stratum (layer of vegetation) of
a plant community. Plant identification requires use

of field guides or more technical taxonomic manu-
als (see Appendix A for sample list). When neces-
sary, seek help in identifying difficult species.
Once a plant is identified to genus and species, one
should then consult the appropriate Federal list of
plants that occur in wetlands to determine the "wet-
land indicator status" of the plant (see p. 5). This
information will be used to help determine if hy-
drophytic vegetation is present.

Dominant Vegetation

3.3. Dominance as used in this manual refers
strictly to the spatial extent of a species that is di-
rectly discernable or measurable in the field. When
identifying dominant vegetation within a given
plant community, one should consider dominance
within each stratum. All dominants are treated
equally in characterizing the plant community to de-
termine whether hydrophytic vegetation is present.
The most abundant plant species (when ranked in
descending order of abundance and cumulatively
totaled) that immediately exceed 50 percent of the
total dominance measure for a given stratum, plus
any additional species comprising 20 percent or
more of the total dominance measure for that stra-
tum are considered dominant species for the stra-
tum. Dominance measures include percent areal
coverage and basal area, for example.

3.4. Vegetative strata for which dominants should
be determined may include: (1) tree (>5.0 inches
diameter at breast height (dbh) and 20 feet or tall-
er); (2) sapling (0.4 to <5.0 inches dbh and 20 feet
or taller); (3) shrub (usually 3 to 20 feet tall includ-
ing multi-stemmmed, bushy shrubs and small trees
and saplings); (4) woody vine; and (5) herb (herba-
ceous plants including graminoids, forbs, ferns,
fern allies, herbaceous vines, and tree seedlings).
Bryophytes (mosses, horned liverworts, and true
liverworts) should be sampled as a separate stratum
in certain wetlands, including shrub bogs, moss-
lichen wetlands, and wooded swamps where bryo-
phytes are abundant and represent an important
component of the community; in most other wet-
lands, bryophytes should be included within the
herb stratum due to their scarcity.

3.5. There are many ways to quantify dominance
measures; Part IV provides recommended ap-
proaches. Alternatively, one may wish to visually
estimate percent coverage when possible or per-
form a frequency analysis of all species within a




given plant community. These are accepted meth-
ods for evaluating plant communities.

Field Indicators

3.6. Having established the community dominants
for each stratum or performed a frequency analysis,
hydrophytic vegetation is considered present if:

1) OBL species comprise all dominants in the
plant community (Note: In these cases, the area can
be considered wetland without detailed examination
of soils and hydrology, provided significant hydro-
logic modifications are not evident); or

2) OBL species do not dominate each stratum,
but more than 50 percent of the dominants of all
strata are OBL, FACW, or FAC species (including
FACW+, FACW-, FAC+, and FAC-); or

3) A plant community has a visually estimated
percent coverage of OBL and FACW species that
exceed the coverage of FACU and UPL species; or

4) A frequency analysis of all species within the
community yields a prevalence index value of less
than 3.0 (where OBL = 1.0, FACW = 2.0, FAC =
3.0, FACU = 4.0, and UPL = 5.0); or

5) A plant community has less than or equal to
50 percent of the dominant species from all strata
represented by OBL, FACW, and/or FAC species,
or a frequency analysis for all species within the
community yields a prevalence index value greater
than or equal to 3.0, and hydric soils and wetland
hydrology are present. (Note: In other words, if the
hydric soil and wetland hydrology criteria are met,
then the vegetation is considered hydrophytic. For
purposes of this manual, these situations are treated
as disturbed or problem area wetlands because
these plant communities are usually nonwetlands.)

Other Sources of Information

3.7. Besides learning the field indicators of hydro-
phytic vegetation presented above, one should also
become familiar with the technical literature on wet-
lands, especially for one's geographic region.
Sources of available literature include: taxonomic
plant manuals and field guides; scientific journals
dealing with botany, ecology, and wetlands in par-

ticular; technical government reports on wetlands;
proceedings of wetland workshops, conferences,
and symposia; and the FWS's national wetland
plant database, which contains habitat information
on about 7,000 plant species. Appendix A presents
examples of the first four sources of information.
In addition, the FWS's National Wetlands Invento-
ry (NWI) maps provide information on locations of
hydrophytic plant communities that may be studied
in the field to improve one's knowledge of such
communities in particular regions.

Hydric Soils

3.8. Due to their wetness during the growing sea-
son, hydric soils usually develop certain morpho-
logical properties that can be readily observed in
the field. Prolonged anaerobic soil conditions typi-
cally lower the soil redox potential and causes a
chemical reduction of some soil components, main-
ly iron oxides and manganese oxides. This reduc-
tion affects solubility, movement, and aggregation
of these oxides which is reflected in the soil color
and other physical characteristics that are usually
indicative of hydric soils. (Note: Much of the back-
ground material for this section was taken from
"Hydric Soils of New England" [Tiner and Vene-
man 1987].)

3.9. Soils are separated into two major types on
the basis of material composition: organic soil and
mineral soil. In general, soils with at least 18 inch-
es of organic material in the upper part of the soil
profile and soils with organic material resting on
bedrock are considered organic soils (Histosols).
Soils largely composed of sand, silt, and/or clay
are mineral soils. (For technical definitions, see
"Soil Taxonomy", U.S.D.A. Soil Survey Staff
1975).

3.10. Accumulation of organic matter in most or-
ganic soils results from prolonged anaerobic soil
conditions associated with long periods of submer-
gence or soil saturation during the growing season.
These saturated conditions impede aerobic decom-
position (oxidation) of the bulk organic materials
such as leaves, stems, and roots, and encourage
their accumulation over time as peat or muck. Con-
sequently, most organic soils are characterized as
very poorly drained soils. Organic soils typically
form in waterlogged depressions, and peat or muck
deposits may range from about two feet to more

10



than 30 feet deep. Organic soils also develop in
low-lying areas along coastal waters where tidal
flooding is frequent. '

3.11. Hydric organic soils are subdivided into
three groups based on the presence of identifiable
plant material: (1) muck (Saprists) in which two-
thirds or more of the material is decomposed and
less than one-third of the plant fibers are identifia-
ble; (2) peat (Fibrists) in which less than one-third
of the material is decomposed and more than two-
thirds of the plant fibers are still identifiable; and
(3) mucky peat or peaty muck (Hemists) in which
the ratio of decomposed to identifiable plant matter
is more nearly even (U.S.D.A. Soil Survey Staff
1975). A fourth group of organic soils (Folists) ex-
ists in tropical and boreal mountainous areas where
precipitation exceeds the evapotranspiration rate,
but these soils are never saturated for more than a
few days after heavy rains and thus do not develop
under hydric conditions. All organic soils, with the
exception of the Folists, are hydric soils.

3.12. When less organic material accumulates in
soil, the soil is classified as mineral soil. Some
mineral soils may have thick organic surface layers
due to heavy seasonal rainfall or a high water table,
yet they are still composed largely of mineral matter
(Ponnamperuma 1972). Mineral soils that are cov-
ered with moving (flooded) or standing (ponded)
water for significant periods or are saturated for ex-
tended periods during the growing season are clas-
sified as hydric mineral soils. Soil saturation may
result from low-lying topographic position,
groundwater seepage, or the presence of a slowly
permeable layer (e.g., clay, confining bedrock, or
hardpan).

3.13. The duration and depth of soil saturation are
essential criteria for identifying hydric soils and
wetlands. Soil morphological features are com-
monly used to indicate long-term soil moisture re-
gimes (Bouma 1983). The two most widely recog-
nized features that reflect wetness in mineral soils
are gleying and mottling,.

3.14. Simply described, gleyed soils are predomi-
nantly neutral gray in color and occasionally green-
ish or bluish gray. In gleyed soils, the distinctive
colors result from a process known as gleization.
Prolonged saturation of mineral soil converts iron
from its oxidized (ferric) form to its reduced (ferro-
us) state. These reduced compounds may be com-
pletely removed from the soil, resulting in gleying

(Veneman, et al. 1976). Mineral soils that are al-
ways saturated are uniformly gleyed throughout the
saturated area. Soils gleyed to the surface layer are
hydric soils. These soils often show evidence of
oxidizing conditions only along root channels.
Some nonhydric soils have gray layers (E-
horizons) immediately below the surface layer that
are gray for reasons other than saturation (e.g.,
leaching due to organic acids). These soils often
have brighter (e.g., brownish or reddish) layers
below the gray layer and can be recognized as non-
hydric on that basis.

3.15. Mineral soils that are alternately saturated
and oxidized (aerated) during the year are usually
mottled in the part of the soil that is seasonally wet.
Mottles are spots or blotches of different colors or
shades of colors interspersed with the dominant
(matrix) color. The abundance, size, and color of
the mottles usually reflect the duration of the satu-
ration period and indicate whether or not the soil is
hydric. Mineral soils that are predominantly gray-
ish with brown or yellow mottles are usually satu-
rated for long periods during the growing season
and are classified as hydric. Soils that are predomi-
nantly brown or yellow with gray mottles are satu-
rated for shorter periods and may not be hydric.
Mineral soils that are never saturated are usually
bright-colored and are not mottled. Realize, how-
ever, that in some hydric soils, mottles may not be
visible due to masking by organic matter (Parker,
et al. 1984).

3.16. It is important to note that the gleization and
mottle formation processes are strongly influenced
by the activity of certain soil microorganisms.
These microorganisms reduce iron when the soil
environment is anaerobic, that is, when virtually no
free oxygen is present, and when the soil contains
organic matter. If the soil conditions are such that
free oxygen is present, organic matter is absent, or
temperatures are too low (below 41°F) to sustain
microbial activity, gleization will not proceed and
mottles will not form, even though the soil may be
saturated for prolonged periods of time (Diers and
Anderson 1984).

Soil Colors

3.17. Soil colors often reveal much about a soil's
wetness, that is, whether the soil is hydric or non-
hydric. Scientists and others examining the soil can
determine the approximate soil color by comparing
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the soil sample with a Munsell soil color chart. The
standardized Munsell soil colors are identified by
three components: hue, value, and chroma. The
hue is related to one of the main spectral colors:
red, yellow, green, blue, or purple, or various mix-
tures of these principal colors. The value refers to
the degree of lightness, while the chroma notation
indicates the color strength or purity. In the Mun-
sell soil color book, each individual hue has its
own page, each of which is further subdivided into
units for value (on the vertical axis) and chroma
(horizontal axis). Although theoretically each soil
color represents a unique combination of hues, val-
ues, and chromas, the number of combinations
common in the soil environment usually is limited.
Because of this situation and the fact that accurate
reproduction of each soil color is expensive, the
Munsell soil color book contains a limited number
of combinations of hues, values, and chromas. The
color of the soil matrix or a mottle is determined by
comparing a soil sample with the individual color
chips in the soil color book. The appropriate Mun-
sell color name can be read from the facing page in
the "Munsell Soil Color Charts" (Kollmorgen Cor-
poration 1975). Chromas of 2 or less are consid-
ered low chromas and are often diagnostic of hy-
dric soils. Low chroma colors include black,
various shades of gray, and the darker shades of
brown and red.

Hydric Oirganic Soils

3.18. Hydric organic soils can be easily recog-
nized as black-colored muck and/or as black to dark
brown-colored peat. Distinguishing mucks from
peats based on the relative degree of decomposition
is fairly simple. In mucks (Saprists), almost all of
the plant remains have been decomposed beyond
recognition. When rubbed, mucks feel greasy and
leave hands dirty. In contrast, the plant remains in
peats (Fibrists) show very little decomposition and
the original constituent plants can be recognized
fairly easily. When the organic material is rubbed
between the fingers, most plant fibers will remain
identifiable, leaving hands relatively clean. Be-
tween the extremes of mucks and peats, organic
soils with partially decomposed plant fibers (Hem-
ists) can be recognized. In peaty mucks up to two-
thirds of the plant fibers can be destroyed by rub-
bing the materials between :he fingers, while in
mucky peats up to two-thirds of the plant remains
are still recognizable after rubbing.

3.19. Besides the dominance of organic matter,
many organic soils (especially in tidal marshes) also
emit an odor of rotten eggs when hydrogen sulfide
is present. Sulfides are produced only in a strongly
reducing environment.

Hydric Mineral Soils

3.20. Hydric mineral soils are often more difficult
to identify than hydric organic soils because most
organic soils are hydric, while most mineral soils
are not. A thick dark surface layer, grayish subsur-
face and subsoil colors, the presence of orange or
reddish brown (iron) and/or dark reddish brown or
black (manganese) mottles or concretions near the
surface, and the wet condition of the soil may help
identify the hydric character of many mineral soils.
The grayish subsurface and subsoil colors and
thick, dark surface layers are the best indicators of
current wetness, since the orange-colored mottles
are very insoluble and once formed may remain in-
definitely as relict mottles of former wetness (Diers
and Anderson 1984).

National and State Hydric Soils Lists

3.21. The SCS in cooperation with the National
Technical Committee for Hydric Soils (NTCHS)
has prepared a list of the Nation's hydric soils.
State lists have also been prepared for statewide
use. The national and State lists identify those soil
series that meet the hydric soil criteria according to
available soil interpretation records in SCS's soils
database. These lists are periodically updated, so
make sure the list being used is the current list. The
lists facilitate use of SCS county soil surveys for
identifying potential wetlands. One must be careful,
however, in using the soil survey, because a soil
map unit of an upland (nonwetland) soil may have
inclusions of hydric soil that were not delineated on
the map or vice versa. Also, some map units (e.g.,
alluvial land, swamp, tidal marsh, muck and peat)
may be hydric soil areas, but are not on the hydric
soils lists because they were not given a series
name at the time of mapping.

3.22. Because of these limitations of the national
and State lists, the SCS also maintains lists of hy-
dric soil map units for each county in the United
States. These lists may be obtained from local SCS
district offices and are the preferred lists to be used
when locating areas of hydric soils. The hydric soil
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map units lists identify all map units that are either
named by a hydric soil or that have a potential of
having hydric soil inclusions. The lists provide the
map unit symbol, the name of the hydric soil part
or parts of the map unit, information on the hydric
soil composition of the map unit, and probable
landscape position of hydric soils in the map unit
delineation. The county lists also include map units
named by miscellaneous land types or higher levels
in "Soil Taxonomy" that meet hydric soil criteria.

Soil Surveys

3.23. The SCS publishes county soil surveys for
areas where soil mapping is completed. Soil sur-
veys that meet standards of the National Coopera-
tive Soil Survey (NCSS) are used to identify delin-
eations of hydric soils. These soil surveys may be
published (completed) or unpublished (on file at lo-
cal SCS district offices). Published soil surveys of
an area may be obtained from the local SCS district
office or the Agricultural Extension Service office.
Unpublished maps may be obtained from the local
SCS district office.

3.24. The NCSS maps four kind of map units: (1)
consociations, (2) complexes, (3) associations, and
(4) undifferentiated groups. Consociations are soil
map units named for a single kind of soil (taxon) or
miscellaneous area. Seventy-five percent of the
area is similar to the taxon for which the unit is
named. When named by a hydric soil, the map unit
is considered a hydric soil map unit for wetland de-
terminations. However, small areas within these
map units may not be hydric and should be exclud-
ed in delineating wetlands.

3.25. Complexes and associations are soil map
units named by two or more kinds of soils (taxa) or
miscellaneous areas. If all taxa for which these map
units are named are hydric, the soil map unit may
be considered a hydric soil map unit for wetland
determinations. If only part of the map unit is made
up of hydric soils, only those portions of the map
unit that are hydric are considered in wetland deter-
minations.

3.26. Undifferentiated groups are soil map units
named by two or more kinds of soils or miscellane-
ous areas. These units are distinguished from the
others in that "and" is used as a conjunction in the
name, while dashes are used for complexes and as-
sociations. If all components are hydric, the map

unit may be considered a hydric soil map unit. If
one or more of the soils for which the unit is
named are nonhydric, each area must be examined
for the presence of hydric soils.

Use of the Hydric Soils List and
Soil Surveys

3.27. The hydric soils list and county soil surveys
may be used to help determine if the hydric soil cri-
terion is met in a given area. When making a wet-
land determination, one should first locate the area
of concern on a soil survey map and identify the
soil map units for the area. The list of hydric soils
should be consulted to determine whether the soil
map units are hydric. If hydric soil map units are
noted, then one should examine the soil in the field
and compare its morphology with the correspond-
ing hydric soil description in the soil survey report.
If the soil's characteristics match those described
for hydric soil, then the hydric soil criterion is met,
unless the soil has been effectively drained (see
disturbed areas section, p. 50). In the absence of
site-specific information, hydric soils also may be
recognized by field indicators.

Field Indicators

3.28. Several field indicators are available for de-
termining whether a given soil meets the definition
and criteria for hydric soils. Other factors to con-
sider in recognizing hydric soils include obligate
wetland plants, topography, observed or recorded
inundation or soil saturation, and evidence of hu-
man alterations, e.g., drainage and filling. Any one
of the following may indicate that hydric soils are
present:

1) Organic Soils — Various peats and mucks are
easily recognized as hydric soils. Organic soils that
are cropped are often drained, yet the water table is
closely managed to minimize oxidation of organic
matter. These soils often retain their hydric soil
characteristics and, if so, meet the wetland hydrol-
ogy criterion.

2) Histic epipedons — A histic epipedon (organ-
ic surface layer) is an 8- to 16-inch organic layer at
or near the surface of a hydric mineral soil that is
saturated with water for 30 consecutive days or
more in most years. It contains a minimum of 20
percent organic matter when no clay is present or a
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minimum of 30 percent organic matter when clay
content is 60 percent or greater. Soils with histic
epipedons are inundated or saturated for sufficient
periods to greatly retard aerobic decomposition of
organic matter, and are considered hydric soils. In
general, a histic epipedon is a thin surface layer of
peat or muck if the soil has not been plowed
(U.S.D.A. Soil Survey Staff 1975). Histic epiped-
ons are technically classified as Oa, Oe, or Oi sur-
face layers, and in some cases the terms "mucky"
or "peaty" are used as modifiers to the mineral soil
texture term, e.g., mucky loam.

3) Sulfidic material — When soils emit an odor
of rotten eggs, hydrogen sulfide is present. Such
odors are only detected in waterlogged soils that are
essentially permanently saturated and have sulfidic
material within a few inches of the soil surface.
Sulfides are produced only in reducing environ-
ment. Under saturated conditions, the sulfates in
water are biologically reduced to sulfides as the or-
ganic materials accumulate.

4) Aquic or peraquic moisture regime — An ag-
uic moisture regime is a reducing one, i.e., it is vir-
tually free of dissolved oxygen, because the soil is
saturated by ground water or by water of the capil-
lary fringe (U.S.D.A. Soil Survey Staff 1975). The
soil is considered saturated if water stands in an un-
lined borehole at a shallow enough depth that the
capillary fringe reaches the soil surface, except in
noncapillary pores. Because dissolved oxygen is
removed from ground water by respiration of mi-
croorganisms, roots, and soil fauna, it is also im-
plicit that the soil temperature be above biologic
zero (41°F) at some time while the soil is saturated.
Soils with peraquic moisture regimes are character-
ized by the presence of ground water always at or
near the soil surface. Examples include soils of tidal
marshes and soils of closed, landlocked depres-
sions that are fed by permanent streams. Soils with
peraquic moisture regimes are always hydric under
natural conditions. Soils with aquic moisture re-
gimes are usually hydric, but the NTCHS hydric
soil criteria should be verified in the field.

5) Direct observations of reducing soil condi-
tions — Soils saturated for long or very long dura-
tion will usually exhibit reducing conditions at the
time of saturation. Under such conditions, ions of
iron are transformed from a ferric (oxidized) state to
a ferrous (reduced) state. This reduced condition
can often be detected in the field by use of a colori-
metric field test kit. When a soil extract changes to a

pink color upon addition of a-a-dipyridil, ferrous
iron is present, which indicates a reducing soil en-
vironment at the time of the test. A negative result
(no pink color) only indicates that the soil is not re-
duced at this moment; it does not imply that the soil
is not reduced during the growing season. Further-
more, the test is subject to error due to the rapid
change of ferrous iron to ferric iron when the soil
is exposed to air and should only be used by exper-
ienced technicians. (CAUTION: This test cannot be
used in hydric mineral soils having low iron con-
tent or in organic soils. Also it does not determine
the duration of reduced conditions.)

6) Gleyed, low chroma, and low chromal
mottled soils — The colors of various soil compo-
nents are often the most diagnostic indicator of hy-
dric soils. Colors of these components are strongiy
influenced by the frequency and duration of soil
saturation which leads to reducing soil conditions.
Hydric mineral soils will be either gleyed or will
have low chroma matrix with or without bright
mottles.

A) Gleyed soils — Gleying (bluish, green-
ish, or grayish colors) immediately below the A-
horizon is an indication of a markedly reduced soil,
and gleyed soils are hydric soils. Gleying can oc-
cur in both mottled and unmottled soils. Gleyed
soil conditions can be determined by using the gley
page of the "Munsell Soil Color Charts" (Kollmor-
gen Corporation 1975). (CAUTION: Gleyed con-
ditions normally extend throughout saturated soils.
Beware of soils with gray E-horizons due to leach-
ing and not to saturation; these latter soils can often
be recognized by bright-colored layers below the
E-horizon.)

B) Other low chroma soils and mottled soils
(i.e., soils with low matrix chroma and with or
without bright mottles) — Hydric mineral soils that
are saturated for substantial periods of the growing
season, but are unsaturated for some time, com-
monly develop mottles. Soils that have brightly
colored mottles and a low chroma matrix are indi-
cative of a fluctuating water table. Hydric mineral
soils usually have one of the following color fea-
tures in the horizon immediately below the A-
horizon:

(1) Matrix chroma of 2 or less in
mottled soils, or

(2) Matrix chroma of 1 or less in un-
mottled soils.
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(Note: See p. 59 for mollisols exception.)

Colors should be determined in soils that
are or have been moistened. The chroma require-
ments above are for soils in a moistened condition.
Colors noted for dry (unmoistened) soils should be
clearly stated as such. The colors of the topsoil are
often not indicative of the hydrologic situation be-
cause cultivation and soil enrichment affect the
original soil color. Hence, the soil colors below the
A-horizon (usually below 10 inches) often must be
examined.

(CAUTION: Beware of problematic hydric soils
that have colors other than those described above;
see problem area wetlands section, p. 55.)

7) Iron and manganese concretions — During
the oxidation-reduction process, iron and manga-
nese in suspension are sometimes segregated as
oxides into concretions or soft masses. Concre-
tions are local concentrations of chemical com-
pounds (e.g., iron oxide) in the form of a grain or
nodule of varying size, shape, hardness, and color
(Buckman and Brady 1969). Manganese concre-
tions are usually black or dark brown, while iron
concretions are usually yellow, orange or reddish
brown. In hydric soils, these concretions are also
usually accompanied by soil colors described
above.

8) Coarse-textured or sandy hydric soils —
Many of the indicators listed above cannot be ap-
plied to sandy soils. In particular, soil color should
not be used as an indicator in most sandy soils (see
problem area wetlands section, p. 55). However,
three soil features may be used as indicators of hy-
dric sandy soils:

A) High organic matter content in the sur-
Jace horizon — Organic matter tends to accumulate
above or in the surface horizon of sandy soils that
are inundated or saturated to the surface for a sig-
nificant portion of the growing season. The mineral
surface layer generally appears darker than the min-
eral material immediately below it due to organic
matter interspersed among or adhering to sand par-
ticles. (Note: Because organic matter also accumu-
lates on upland soils, in some instances it may be
difficult to distinguish a surface organic layer asso-
ciated with a wetland site from litter and duff asso-
ciated with an upland site unless the species com-
position of the organic materials is determined.)

B) Dark vertical streaking of subsurface ho-
rizons by organic matter — Organic matter is moved
downward through sand as the water table fluctu-
ates. This often occurs more rapidly and to a great-
er degree in some vertical sections of a sandy soil
containing high content of organic matter than in
others. Thus, the sandy soil appears vertically
streaked with darker areas. When soil from a dark-
er area is rubbed between the fingers, the dark or-
ganic matter stains the fingers.

C) Wer Spodosols — As organic matter is
moved downward through some sandy soils, it
may accumulate at the point representing the most
commonly occurring depth to the water table. This
organic matter may become slightly cemented with
aluminum. Spodic horizons often occur at depths
of 12 to 30 inches below the mineral surface. Wet
spodosols (formerly called "groundwater podzolic
soils") usually have thick dark surface horizons
that are high in organic matter with thick, dull gray
E-horizons above a very dark-colored (black)
spodic horizon. (CAUTION: Not all soils with
spodic horizons meet the hydric soil criterion; see
p- 58.)

(Note: In recently deposited sandy material,
such as accreting sand bars, it may be impossible
to find any of the above indicators. Such cases are
considered natural, problem area wetlands and the
determination of hydric soil should be based on
knowledge of local hydrology. See p. 57-58).

Wetland Hydrology

3.29. The driving force creating wetlands is "wet-
land hydrology”, that is, permanent or periodic in-
undation, or soil saturation for a significant period
(usually a week or more) during the growing sea-
son. All wetlands are, therefore, at least periodical-
ly wet. Many wetlands are found along rivers,
lakes, and estuaries where flooding is likely to oc-
cur, while other wetlands form in isolated depres-
sions surrounded by upland where surface water
collects. Still others develop on slopes of varying
steepness, in surface water drainageways or where
ground water discharges to the land surface in
spring or seepage areas.

3.30. Numerous factors influence the wetness of
an area, including precipitation, stratigraphy, to-
pography, soil permeability, and plant cover. The
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frequency and duration of inundation or soil satura-
tion are important in separating wetlands from non-
wetlands. Duration usually is the more important
factor. Areas of lower elevation in a floodplain or
marsh have longer duration of inundation and satu-
ration and often more frequent periods of these
conditions than most areas at higher levels. Flood-
plain configuration may significantly affect the du-
ration of inundation by facilitating rapid runoff or
by causing poor drainage. Soil permeability related
to the texture of the soil also influences the duration
of inundation or soil saturation. For example, clay-
ey soils absorb water more slowly than sandy or
loamy soils, and therefore have slower permeabili-
ty and remain saturated much longer. Type and
amount of plant cover affect both degree of inunda-
tion and duration of saturated soil conditions. Ex-
cess water drains more slowly in areas of abundant
plant cover, thereby increasing duration of inunda-
tion or soil saturation. On the other hand, transpira-
tion rates are higher in areas of abundant plant cov-
er, which may reduce the duration of soil
saturation.

3.31. To determine whether the wetland hydrolo-
gy criterion is met, one should consider recorded
data, aerial photographs, and field indicators that
provide direct or indirect evidence of inundation or
soil saturation.

Recorded Data

3.32. Recorded hydrologic data usually provides
both short- and long-term information on the fre-
quency and duration of flooding, but little or no in-
formation on soil saturation periods. Recorded data
include stream gauge data, lake gauge data, tidal
gauge data, flood predictions, and historical flood
records. Use of these data is commonly limited to
areas adjacent to streams and other similar areas.
Recorded data may be available from the following
sources:

1) CE district offices (data for major waterbod-
ies and for site-specific areas from planning and
design documents)

2) U.S. Geological Survey (stream and tidal
gauge data)

3) National Oceanic and Atmospheric Adminis-
tration (tidal gauge data)

4) State, county and local agencies (flood data)

5) SCS state offices (small watershe